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2 **** S hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The susceptor for semi-conductor manufacture characterized by having formed 
the conductive circuit in the base front face which consists of a sintered compact which 
makes alumimium nitride a subject, and forming an alumimium nitride thin film in the 
upper part by the thickness of 0.001 to 1.0 mm further. 

[Claim 2] The manufacture approach of the susceptor for semi-conductor manufacture 
characterized by coming to provide the process which produces the sintered compact which 
makes alumimium nitride a subject, the process which carries out flat-surface polish of the 
front face of this alumimium nitride sintered compact, the process which forms a 
conductive circuit in the front face after said polish, and the process which forms an 
alumimium nitride thin film in the upper part of this conductive circuit by the thickness of 
0.001-l.Omm. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a susceptor for semiconductor fabrication 
machines and equipment by which an electric conduction circuit is formed in the interior, 
and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, in the equipment for semi-conductor 
manufacture, the high grade silicon carbide sintered compact calcinated and formed, 
without adding the thing which covered silicon carbide with the gaseous-phase method on 
the base front face which it is and generally consists of a graphite or a silicon carbide 
sintered compact or sintering acid for a susceptor supporting a silicon wafer is used. 
[0003] Moreover, in the process in which a semi-conductor is manufactured, although 
forming a pattern by plasma etching on a silicon wafer is performed, a susceptor will 
always be put to a plasma ambient atmosphere at this time. However, the silicon carbide 
itself which constitutes a susceptor from such a plasma ambient atmosphere was etched, 
and there was a problem that the life of a susceptor was short. 
[0004] Therefore, what was formed as a susceptor in the case of performing plasma 
etching with aluminum (aluminum) excellent in the plasma-proof or an alumina (aluminum 
203) is used. Moreover, since it is necessary to form a more detailed pattern as integration 
of the integrated circuit of a semiconductor device is improved, forming the electric 
conduction circuit and exoergic circuit for making a wafer adsorb electrostatic in the interior 
of a susceptor, and heating a silicon wafer is also performed. 
[0005] 

[Problem(s) to be Solved by the Invention] The components of the equipment for semi- 
conductor manufacture need to be produced by the matter of a high grade so that an 
impurity may not mix in a silicon wafer etc., and they still need to have plasma-proof 
nature in itself as components for plasma etching. 

[0006] Although the susceptor which consists of an alumina (aluminum 203) was excellent 
in plasma-proof nature, thermal conductivity and its thermal shock resistance were low, 
and it had the problem that it could not sudden-heat and could not quench in a semi- 
conductor manufacture process since it is missing at soak nature. 

[0007] Moreover, plasma-proof nature was not enough, and even if it used silicon carbide, 
since an electrical circuit was not able to be formed in the interior of a susceptor since it 
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has the silicon carbide sintered compact itself and conductivity, but it was necessary to 
establish a heating means separately, it had the fault that equipment became intricately 
and large. 

[0008] Then, it excels in plasma-proof nature and the susceptor using an alumimium 
nitride sintered compact with large thermal conductivity and forming an alumimium nitride 
thin film in a predetermined base front face are also proposed. When forming an electric 
conduction circuit in that interior using this alumimium nitride sintered compact, laying 
conductive paste underground into an alumimium nitride Plastic solid, and calcinating to 
coincidence is performed. However, since both sintering behavior and thermal-expansion 
behavior differ from each other when such an electric conduction circuit is formed, a 
susceptor deforms and the display flatness and the degree of **** of a silicon wafer 
loading side of a susceptor are no longer obtained fully. Although flat polish of the base 
front face needed to be carried out since surface smoothness with a high wafer installation 
side was required in a susceptor, the distance of a wafer installation side and an electric 
conduction circuit changed with locations in that case, and there were problems, like 
electrostatic adsorption power becomes an ununiformity on a susceptor front face. 
[0009] 

[Means for Solving the Problem] this invention person etc. employing efficiently the 
plasma-proof nature which was excellent in alumimium nitride The result of having 
repeated examination for the purpose of display flatness without deformation and 
parallelism being high, and obtaining a susceptor with electrostatic uniform adsorbent one, 
After carrying out flat-surface polish of the front face of the sintered compact base which 
makes alumimium nitride a subject, by being characterized by forming an electric 
conduction circuit in a base front face, and forming in the upper part the thin film which 
consists of alumimium nitride, it found out that the above-mentioned purpose was attained 
and resulted in this invention. 

[0010] Namely, the susceptor for semi-conductor manufacture of this invention forms a 
conductive circuit in the base front face which consists of a sintered compact which makes 
alumimium nitride a subject. It is what is characterized by furthermore forming an 
alumimium nitride thin film in the upper part by the thickness of 0.001 to 1.0 mm. As the 
manufacture approach The process which produces the sintered compact which makes 
alumimium nitride a subject, and the process which carries out flat-surface polish of the 
front face of this alumimium nitride sintered compact, It is characterized by coming to 
provide the process which forms a conductive circuit in the front face after said polish, and 
the process which forms an alumimium nitride thin film in the upper part of this conductive 
circuit by the thickness of 0.001-l.Omm. 

[0011] Hereafter, this invention is explained in full detail. The susceptor for semi-conductor 
manufacture in this invention consists of the structure which makes alumimium nitride a 
subject, and has an electric conduction circuit inside at least. Then, the concrete structure 
of the susceptor of this invention was shown in drawing 1 . As for a base and 3, two are 
[ an alumimium nitride thin film and 5 ] electric conduction circuits among drawing 1 . 
According to this invention, a base 2 consists of sintered compacts which make alumimium 
nitride a subject, and the electric conduction circuit 3 is formed in the front face of the base 
2 of an alumimium nitride sintered compact. Moreover, 4 is formed in the base 2 interior 
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which consists of an alumimium nitride sintered compact for the exoergic circuit An 
alumimium nitride thin film 3 is formed in the installation side of a silicon wafer, or the 
whole field exposed in semiconductor fabrication machines and equipment 
[0012] a base 2 -- concrete - alumimium nitride -- a principal component carrying out — 
others - the [, such as Y, Er, and Yb, / periodic table ] - the compound of 3a group 
element, and alkaline earth element compounds, such as calcium, although it comes out 
comparatively, and it is also when [ 20 or less % of the weight of ] it contains Since these 
assistant components may show impurity-behavior to a semi-conductor within 
semiconductor fabrication machines and equipment desirably, what high-grade-ized the 
assistant component, without adding an assistant component so that few [ as much as 
possible ] things may be good, for example, it may be proposed by JP,5-117038,A is used 
suitably. Moreover, as for especially an alumimium nitride sintered compact, it is desirable 
for 80 or more W/m-k of points, such as the soak nature of a susceptor and quick warming, 
to thermal conductivity to be 100 or more W/m-k, and that [ its ] whose porosity is 1 - 
10% from the point of the ease of forming of an electric conduction circuit is desirable. 
[0013] On the other hand, the electric conduction circuit formed in the front face of a base 
2 also has a minute amount **** case in the assistant component of the sintered compact 
which constitutes alumimium nitride and a base, in order that the coefficient of thermal 
expansion of the range of room temperature -800 degree C may be formed with conductive 
metals, such as W, Mo, TIN, WC, TiC, etc. which are 3 - 10xl0-6/degree C, and may raise 
adhesion with a base. This electric conduction circuit is for adsorbing a wafer electrostatic 
by impressing the electrical potential difference of 0.5-1.5kV. 

[0014] As for especially the alumimium nitride thin film 3, it is desirable to be formed by 
the thickness of 0.01-0.3mm 0.001-l.Omm. If the thickness of a thin film is thinner than 
0.001mm, it will be based also on the thickness of an electric conduction circuit, but this is 
because adsorbent [ of a wafer ] falls, or the deposit time amount of a thin film becomes 
long and productivity is inferior, when the irregularity of an electric conduction circuit 
pattern is reflected in a thin film front face, display flatness is hard to be obtained and 
1.0mm is exceeded. 

[0015] In order to manufacture the susceptor for semi-conductor manufacture of this 
invention, as mentioned above, depending on the case, a susceptor base is first produced 
for the nature sintered compact of alumimium nitride by the exoergic circuit and 
coincidence baking. Although a sintered compact can specifically be obtained to alumimium 
nitride raw material powder by calcinating at the temperature of 1600-1950 degrees C in 
non-oxidizing atmospheres, such as nitrogen, after fabricating in a desired configuration 
what carried out addition mixing of said assistant component When making an exoergic 
circuit build in, the exoergic circuit pattern by the conductive paste which consists of W, 
Mo, TiN, WC, TiC, etc. can be installed inside into an alumimium nitride Plastic solid, and it 
can calcinate to coincidence on the above-mentioned baking conditions. 
[0016] At this time, according to such coincidence baking, it is easy to produce deformation 
of a base etc., and in order to produce the susceptor as which flattening is required, it is 
necessary [ when an electric conduction circuit as well as said exoergic circuit carries out 
coincidence baking, shortening of a production process can be attained, but ] to carry out 
flat-surface polish and to carry out flattening of the base after baking. Therefore, since the 
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distance of the silicon wafer installation side of a final susceptor and an electric conduction 
circuit changes with locations, the fault of being unable to acquire adsorption power to 
homogeneity arises. 

[0017] Therefore, it is important to form, after an electric conduction circuit carries out flat- 
surface polish of the base which consists of an alumimium nitride sintered compact in this 
invention. This electric conduction circuit can be formed by the ability being burned at 
1000-2000 degrees C, after printing a metal paste to a predetermined pattern to the 
sintered compact front face which makes a subject the alumimium nitride by which polish 
processing was carried out. At this time, it is effective to carry out minute amount addition 
of alumimium nitride or the assistant component, and to raise the adhesion of a circuit and 
an alumimium nitride sintered compact with a conductive metal, during a metal paste. In 
addition, it is also possible to carry out patterning by PVD, such as sputtering. 
[0018] And an alumimium nitride thin film is formed in the front face which formed the 
electric conduction circuit as mentioned above by the thickness of 0.0015-1. 0mm. This 
alumimium nitride thin film is easily formed by CVD methods, such as PVD, such as a well- 
known gaseous-phase method, for example, sputtering, and ion plating, and plasma CVD, 
Light CVD, MO(Metal-organic) CVD. Although oxygen may be contained in a membrane 
formation process in the film although the thin film formed by such gaseous-phase method 
is the high grade of 99% or more of purity, and AION may be contained, if the amount of 
oxygen exceeds 20 atom %, since adhesion with the alumimium nitride sintered compact 
which is a base may fall, as for an oxygen content, controlling below to 20 atom % is 
desirable. Moreover, as for an alumimium nitride thin film, it is desirable to have the 
thermal conductivity of 120 or more W/m-K by the high grade. 
[0019] 

[Function] even if it forms an alumimium nitride thin film in the upper part by having 
formed the electric conduction circuit for adsorbing a silicon wafer electrostatic in the base 
front face of an alumimium nitride sintered compact according to this invention - the 
distance of a wafer installation side and an electric conduction circuit - parenchyma — 
uniform adsorption power can be acquired from an eternal thing. 
[0020] Moreover, the alumimium nitride sintered compact used as a base ingredient of a 
susceptor has a coefficient of thermal expansion as small as 4x10-6 - 5xl0-6/degree C, and 
since it excels in thermal shock resistance, even if it receives a rapid temperature change, 
it cannot break easily, while volume resistivity is the good insulator of 1013 or more ohm- 
cm. Moreover, since it excels also in thermal conductivity and the unevenness of the 
temperature within a susceptor can be lessened, a silicon wafer can be kept warm to 
homogeneity. 

[0021] Furthermore, since it is compounded by the gaseous-phase method, the alumimium 
nitride thin film formed in the above-mentioned base front face has a homogeneous 
organization, and its purity is very high, and it is excellent in plasma-proof nature, and also 
when performing plasma etching, it can prevent degradation by generating and etching of 
the pinhole on the front face of a susceptor. And since the base front face is covered with 
the alumimium nitride thin film of the above-mentioned high grade, though few impurities 
were contained in the sintered compact of a base, it is not emitted out of a system and the 
bad influence by the impurity can be prevented in a semi-conductor manufacture process. 
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Furthermore, since thermal conductivity is excellent with 120 or more W/m-k, as compared 
with the case where a susceptor is constituted only from an alumimium nitride sintered 
compact, soak nature can be raised further. 
[0022] 

[Example] Hereafter, the following example explains this invention. 
It is Y2 03 to example 1 alumimium-nitride powder. After fabricating the mixture added 
2% of the weight in the shape of a sheet, On both sides of what was applied to the 
exoergic circuit pattern with screen printing by the thickness of 25 micrometers, the 
laminating of the W paste which contains alumimium nitride 2% of the weight is carried out 
to a sheet Plastic solid front face with other sheet Plastic solids. This was calcinated at 
1750 degrees C in nitrogen-gas-atmosphere mind, and the alumimium nitride sintered 
compact disk of 5.0% of porosity with a thickness of 5mm which included the exoergic 
circuit in the interior was obtained. Flat-surface polish of this sintered compact disk was 
carried out, after carrying out flattening processing, the conductive paste of W which 
contains AIN 3% of the weight was applied to the sintered compact front face, it burned at 
1750 degrees C, and the electric conduction circuit of an electrostatic chuck was formed. 
[0023] This was put into the heat CVD processing furnace, several sorts of alumimium 
nitride film with which the gas of AICI3 15sccm, NH3 90sccm, and N2 2500sccm is 
introduced by furnace internal pressure 40torr, membrane formation time amount is 
adjusted at the base temperature of 950 degrees C, and thickness differs was formed, and 
the susceptor was manufactured. Each amount of oxygen in the alumimium nitride film 
which formed membranes was below 0.5 atom %. 

[0024] After having cooled to the room temperature after heating a susceptor to 700 
degrees C, and repeating [ adhesion / of the alumimium nitride film and a base ] this 5 
times about each obtained susceptor, the susceptor was cut, the cutting plane was 
observed with the stereoscopic microscope and the scanning electron microscope (SEM), 
and exfoliation of a thin film and the existence of a crack were investigated. In addition, 
the condition on the front face of a susceptor after holding in the plasma within 
semiconductor fabrication machines and equipment for 100 hours was observed about 
plasma-proof nature. The electrical potential difference of 0.8 morekV was impressed to 
the electric conduction circuit, and the electrostatic adsorption power of a silicon wafer was 
measured. 
[0025] 
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[0026] It is Y2 03 to example of comparison 1 alumimium-nitride powder. After fabricating 
the mixture added 2% of the weight in the shape of a sheet, the laminating of the sheet 
which printed the exoergic circuit and the electric conduction circuit pattern for W paste 
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which contains alumimium nitride 2% of the weight with screen printing by the thickness of 
25 micrometers was inserted and carried out, this was calcinated at 1750 degrees C in 
nitrogen-gas-atmosphere mind, and the alumimium nitride sintered compact disk with a 
thickness of 5mm was obtained. Surface polish of this sintered compact disk was carried 
out, after carrying out flattening processing, the alumimium nitride film with a thickness of 
300 micrometers was formed on the same membrane formation conditions as an example 
1, and the susceptor was manufactured. As a result of performing various characterization 
by the same approach as an example 1 to the manufactured susceptor, the result good 
about membranous adhesion and plasma-proof nature was obtained, but when adsorption 
of a silicon wafer and desorption were performed, it turned out that variation exists in the 
electrostatic adsorption power on the front face of a susceptor ~ a silicon wafer shifts from 
an original fixed position, or adsorption power changes with locations on a susceptor front 
face. 
[0027] 

[Effect of the Invention] The susceptor for semi-conductor manufacture of this invention 
can acquire uniform adsorption power in respect of a susceptor to a silicon wafer while it 
has the outstanding plasma-proof nature and controls mixing of an impurity at the time of 
semi-conductor manufacture, as explained in full detail above. Moreover, since the 
unevenness of the temperature within a susceptor can be lessened when an exoergic 
circuit is formed in the interior of a susceptor, a silicon wafer can be kept warm to 
homogeneity. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawinq 11 It is the sectional view showing the structure of the susceptor for semi- 
conductor manufacture of this invention. 
[Description of Notations] 

1 Silicon Wafer 

2 Base 

3 Thin Film 

4 Exoergic Circuit 

5 Electric Conduction Circuit 
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